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(57) K»J 

[lift] SfiCfcttSjfflMM:* (AR/R) #1 0 

C#*j£3 2 -ow&fiHE&iiK 1 1 xtr 1 2 fcSSv^jfiNi 
£*tr#»t£Kl 3fcJfcA/-CjfcA-U ChCiOtC* 

h >*/^m^mm Lfcawusawf^ i o ch 

*r*sr, gggl 1 OiSKtt^WK 1 2CD&B*;t/J:9, 

#2 L<«2f££j&Afr^@fi hki 

SIS 1 2 <z>#ftfl:ttltd<ftfltt*<Z> t x f ') > 7, ffl«lSr* 




10 14. is 

u 3u is mm. 

12 5S2»«tt»R 17. 18 $2«« 

13 
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2)fc*»^«Jft»*#tr*«ttK(13)«:^-e*A-L. 

mrffiffc 1^12 &!8t£ffjK (l 1, 12) fi i: i> 

KTSBft 1 8ifiBt£i*R(l 1) CDftttfttfatTEJI* 2 ®&tti?Jg 
(12)©«aBI*«J:0** <, 

[gt*g(2] mi &m&mm(u)v>&mj3tfm^.m2 

»»tt3»K(12)Ofii»* J: 9 2«&«;tfclrve«C:*:S 
H» 1 EUOfiSiKlSlft*^. 

[»*S3] as(i6)±c*iauf*2»attt««ta 
i. 12) 4 1 & i Bttt&tKaooj&a 

mom&um tm2 <mm&mm (12) <o^b$® %«ai£ 

**&6i*-ClltriE* 1 SU r ^2^{Ktt»(g(ll. 12)#* 

"■[lf**4] ^3®SStt^(31)t:^4^tt»)g(3 
2)i:ft^l»J»ft*tr#KttK<33)**^*#U 

JrC^OOH-fcl^T, 

«raa* 3 &at{£*R<3i) **r® ^ c mn&ft&z^ u 

if 8S« 4 3aSB&5i|R (32) tff&M F*9 C fiB^H;* t£ ft # S 

r, 

ffirS5^3^lKtt»S(31)Ofl8'ft$©(tt^|oiCfi8®ftSIin 
Lfc»*C«rlE* 3 &B*f£SIR(31) <Z)»fl:8«M:fr&|<Z> 
**«TE» 4 ®6Bt£SR (32) ©«ffi;rj J: 9 * £ < , 

mes 3 gasttitei (30 at/«rE» 4 ®a*&?*R 02) © 
■tn-?n©asYktt<«* J #i^© t * r- m -> x a^ft # 

are* 4 r t *<&m t -r h Mn&ftm* . 
t»*ffl5j £3&tt&8R(3i)®flMk8«tt:#ft<z> 

fiH»*4*«rlE»4 3S«ttSflK(32)©««*-J:>3 2fSfti6t 

*«cv^s«c**^ai**4E«o»«jsirtSf-f 0 

[ffi*3l6] £«(36)±£#3&tfft4Btt&8R(3 
1 . 32) ft T * * C «TE* 3 3SMtt*R (3 1 ) 

B#©£«®& £ » 4 (32) V)M&8f<DmmUg. 

*x-?n»*sKfc»**4e«©««««[*^ Q 

C»**7] »l&tttt*R(ll)X»*33ittB:8R 

(31)#Fe<>L<«:FefcCoft±J«#i:L, Sf2SS8 
tt»«(12)Xtt*4Sfiattt»K<32)*«F e ft^fiS^fT 
S»#Jl l Xtt 4 E«©at«»tt*-3P. 

(31) » 2 SffiteifR (12) Xtt» 4 Sffitt^R (32) 
^r.Kt,F ei|l*K-C**»#a7E«0!)«t««ttff 



C«*JS9] l&iiJf ft #tr#ffiH£R( 13.33) ##6Btt 
&jRRft*ffcSi*fc»ftRft*tr»««l XJ4 4E*© 

MtfA 1 ^j-efeSR^flQEftoMftfiSt*^. 
[»** 1 1 ] #Ktt£JSR*<;*/*y "J J: 
9f£K£iafctf#]S9X« 1 0 E*©»ft»$i*?-. 

[^©SMa^ia^] 

[000 1] 

«JSSt»*ftElfli LT«»fl|-*ft*ffl-r SBBIttiSSi*^ 

[0 0 0 21 

seJ8toc/^e>ftTV<>£*^©jg»gim±, *JI©atfa 

jast»*ft*-r45fi»tt»«t%-s«®^ h7-f/«c 

3 ft^Jj£LTfP£>ft-5 0 CK60IS2, 3 C— ;£©m 

Mft^L, jgrap 1 <z>«h?gi (x^i&j) ctftu-r'*** 

*ft-5-x.fc£: t©tffi2, 3fW©Sfficg-3v-t3?:fcB$ 

J»»0**SCJ:^T«Jftaffl;* (4R/R) #S*2 
~6%£fr:Trs4#t£ft*-f So iESttftffilft^ttr© 
43 1£ ft fUM L X -9— - 9 tt if ©fiS5a5£© mte-fe v -9- 
"Cab4FG (Frequency Generator) ^tB-b >^ CfflV> 

ens. rofiBS^;ffifii*^ft@4E-b>-9-i: LTinte ^ 

ACDS^aiCffl^fe^, 01 1 ~H 1 3C^tJ:7 
t, sett4K:*Xi»5i6»e>>5:-5rHlteKvA5ftai# 

it, z<d ^m\z^mmm^9-y 5 a ft*&t? •> 

a. 7 b. 7 c. 7d (ffi^dft^n^KR,. R 2 . R 

3 . R 4 i:i-4) {± J &n^nrBiPgp=M/2-eE?ij$n 

Sh, K^A5©(Hlte{rSeoT-try-9-^ h =7<<-fl a~ 
7 dC9ffiSt(iR,~R 4 A^glJfi<jt$<bL> 01 4C^t 

eHs„ 

[0 0 0 3] 2o©&fiSt£«|Rft^|£jjil!ft& 
»<tS«»ft#Afci:*fl!)«tn[fi!)Xfl:t:«fcO. ^©-^i=- 

izm L^m.%t&.m%i%tti$>z>z. ttfm&z ntus (s. 

Maekawa and U.Gafvert. IEEE Trans. Magn. MAG-18U9 
82) 707) o *%W^-e>(i. ±E2o©5SQ6tt^flgftaS . 
V^«»®ft#tr*fi8ffiSft^-C«^L, ;ncj:04 



(3) 
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*n^n<7)mit&%mtfTL\<^zm.&T & £ o \zmrn. lt 
Kit, -*©a«tt»iK©«ft*«<tt*i^©«ai*A«t 

ffttiKLfc «Mf6-2 4 44 7 7) 0 

(AR/R) * ? 2%«±-C*oT5S»»K:*ttS 

[0 0 0 4] 

«*©»««tt*^©«tt«ffc* (ar/r) assT 

gtf&So *fcH 1 1 fr^Whfrtz&olziii/^x V 

fbf*^*^A«*ofe 0 Sfc#H¥6-244477^ 

[0 0 0 5] SSKfcttSffiiftgfrffc* 
(AR/R) A«l 096W±-e*oX, S5ft*£«tt-£jg 

[0 0 0 6] 

[000 7] SP^, H 1 lZfF~tJ:o ^ CD 



»I1 2 h«r*V^Sfe*H=S:#tr#l»ttKl 3 %8fcA,-C» 
£*U ; hi: J: D 4 i; 5 iiil h > * fe^ffl l 

12^W,]:0*t<, aSfc^-T J:^:Sl gl^tt 
»11 lftr/»2 8itt»Si 2 0^nfia0i{kfii 

[0008] 3=fcH2 sr^-r <t^^, ^w^-cdoe 

R3 1tfRffint:iaJWttt3fifL, f4Mtt»I3 
2#KSrtC»«»»tt**S-j\ fg3 5£8£tt»jil3 1 

13 i ©aai{t*sitt* r io](3D«saii;^»4 5aatt»K3 2 

t*T^I®t*<5D fc: 'J CI £fc££ 0 

[0 0 0 9] HT, *IS«*:»J6-r4o 
(a) ®8£tth v*^*^£«fc*»«JSttS&* 
BU~H3C5*-r«fc-5£, SS16 (Xtt3 6) ±"C* 
^*6»JB£^tr#»t£Rl 3 (X&3 3) &^T^» 
ttb>*;HS^Lfe38«tt*IBl iatri 2 <Xtt3 1 
M3 2) t:lgl4M15 (XIJ3 4M3 5) % 
W\ P5«ffi 1 4, 15 (XS234, 35)Fb1 

izmm^ffiTh, mm^u 1 4, 15 (x*±3 4. 35) 

B3£SfEft£ h v*^*«Et±2oo5S»tt*)Sl 1. 12 
(Xli3 1, 3 2) ©afttOrniSroffiSM^CJcoT* 

Mtfans„ IP*,, BI3<7)|||g^B3-r^-r<J:-5^3S« 
Ml 1, 12 (Xt±3 1. 3 2) (DMitcofa^ 
Ml M 2 (XttM 3 . M 4 ) tfffX-r-SfcSCDffittffiSrR 
oktSfc, 3flM£ffRl 1, 12(XH:3 1. 3 2) 

«*Sl7?^r) trttfiStfttti [R 0 -AR/2 3 h& 
0, ^Ittfll 1, 1 2<3!)»{tC!)lal3'^S^{zS*r^r 

[R 0 +AR/2] iui-So 
[0 0 10] (b) 0H® 

Bll(:it«):of:, K^ffiK-^^ 1 0(Dm— <V*m&Z> 
WPfiRfi 2 oco^&S?JM 11. I2tftt tr)SSSii*ica 

Kl«t0, ««JC2o(oaa«tt»IKi l. i2co««*d: 

SrHfntz-rsi:, Bl 3 tr^-TJ: o ^ 2 oco^«tt«SiK 1 
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[R 0 -AR/2] i:fc-5„ ^T-^BSii©^^^ 
ST©;^ (I|J*j, ®Kfc©|S]£M,) tKSfCfcO, * 
©»*£*£• < LTVK ^^©/J^fr&fiBttigJg 
1 2©8*{k©fo£M 2 ti^&^#^©&&;fr£jg;L£: 

fc§\ ^©-^i&si^c^t-idc^&^fr'N 

SSL, -^©ffiSilla [Rq+AR/2] i:&-5„ 5EC 

fl-asssti^g- < RMtKDjzgtjiftM&nmi i 

(D&MtlJ; K>*2 < LTV^ Milll l ©SBKfc; 
©I^ItMi^U ffiftflfi [R„+AR/2] 
[Ro-AR/2] CfcO, -©ttflHiJfcEBHifcEJE 

5 = 

LOO 1 13 *iat/*23fi»tta«l 1. 12tkt 

CRSF'iCBI^t^^f&SrfR^r L&V^ -5 CTS^fSttt, 

*>lf-A3(R3ffj£, *"J 
CJ:9, ®«t£^Rl 1. 12&7h7^W:t5R 
hOC, P3», IE#»fc*:©fltft:*#f£0fc^»ttK: 
L, ^o#jgl^c^§£;6HtftV^&#^tf 5>n-5„ 0 
1 "C(i*M 1 1 Xt/ 1 2 tf-tix-^ttlE:^©^^ L 
TV«4 0 HI t^-TSSIK 1 1 St/ 1 2 =&f^*/lHffi: LT 
tt, SSI 6±Cftl3Kttf£ffRl 2«:BHtJl#tt©fc 
. ^IE2f#fcir©JEM*CU #JK«pC«»**»tt3&:V^ * 
^TJiftBtttMRl 2©+*«C*«ttKl 3S:#IML, 

£©*B*tt«©+^cm i i sr^tios* 

MtfcV\, BP*,, 2^(DfSl 1. 12CMLT, Bgfl: 
#^«£4#£©;frftt;:iegL:fcV'>J:?t;:-t3o m 

2&m&mmi 2<D±iz*/<-y 9 >) v^c^oa i m 

*Mi$.Ltz'&, :(OAlIS;lftSt«®«Bi:Al 
fc, *«tt8li 3*^--e**cr*c:fc**-cts. 

[0 0 12] Sfc, HlCSTi^C, 2o<0»lttl 
■til. 1 2MC±C*««»ttJ»*©**#a&K:*Hi 
■T*fc»C, *l3S*&ftJRl 1 ©— SS£Sfl2 5&Bit£53i 
R 1 2 ©— ^CMSRC-^mSft&Sft-ffcab©^ 1 

14. 15 £^n-?n^it, « i gtesttsem i i ©ami 
tm2®m&mmi 2oi&mzmmmrnizmt3a^nrzm. 
E.*m%.T2>tzisb(Dm2'mm 1 7. 1 ssr^n^n^w 

LV\, 

[0013] (c) #»w©«— ©ajwsstsrf-aocH 
H2cs*rj:-5c, tt&u&ft*? 3 o©s&— ©#S£a&s 

4ftrtii«3&Blf£ftR3 l#RffirtKBMSJ*#te*:tf 

L, &4®SM£W13 2#R®rtKS^#i*tt£#Lfr 
i^tc&a. r©J:7J3fif/jJc-f acittrcfcO, SSjtr2 
■3©Sfi«ltt«W3 1. 3 2©««^J: 9 
H£3ifi*tt5$R3 l©flBWk»e*fcM s *|S|t:A»CtT*»ei 
fl-35»M§£-trnt;:-r-5i:. 03 Cjj*-f «fc -5 1- 2 o©&S8 



&S&R3 1. 3 2©fifrft©l*]£M 3 . M 4 (iH3 0^||0 
M 3 i: © M 4 5< -f «fc -5 f r ¥ £ <0 , fiia SfRRB © jg 

Sxdti [Ro-ar/2] m^-ctt-%nmm<Djj 

ft T©:Tfr (IP*>, ffiKfc©fi£M 3 ) £g:*mfc 
9, -?:©&*§£;*:£< LTV^ &&;£©/Jn£&&$[ 

R 3 2 ©&{t© ft # M 4 ttfl-««»#-t ©«B*# * 
«Afci:S, H3©— j*5*J»*SJt:*-rj:-5ti^-aiJai» 
^r^^SfiL, ^©JS^Cttfi CRo+AR/2] i: fc 

»R3 l©««*J:0*t< LTV^ fc, M$13 
l©BHfc©l»lSM s *«K*5L, }gia<S& C'R 0 +AR/ 
2] fr£> [R 0 -AR/2 3 CfcO, r©ttJKf±*C« 
»«:E*sS-a\ &83tt»l&3 2 ©««*«:«* 

co o i 4] m3&m&mm3 1 *R®rtc«*»#tt 

£&WS-t+£fctf>©;£j££ LT(i, H2tr3js-rJ:-5C5& 
ltt»13 1 ?:^>f-Alfft, 
•> * U h7^W: LT^ft^^ttM 

a&tta#«fe, XtiS^LftV^P^, IE*J§*fci:©« 
YfcH^&WftV^tKC L*>o#|gB# It 5;^ 

fe, ^V^(iinc,?rffl^"ti-fc:*ffiA^lf e>H-5„ ^4® 
aStt*it3 2*Kffirtca«»*tt«r«#L«:V%«J:-5K: 
tSJfelt !TJfiLfc*iat/*2 5jHMtt?|JK©»j*S - 
St^Ct^S. 12CgfSI3 1 &t/3 2 £fF£JH 
i?i:LT(±, 7tr**^^^©*S3 6±C*4!fiatt?i 

132 ^m%m^(Dti^iE^5mtt^(Dmmz l, #r 

^fC«»«:*»C+j6:V^ Jfc\#^afi«tt?WR3 2©+**^ 
*itUt3 3*fIU r©#^&^©4>*a5(3^3^ 
®&SK3 1 J- =7 4 ^C^o^©S^ffi]7biK'fb 
*«ttM 3 K:ja:*J:-5K:»j«L, »K^»ZiCJBt: J: OBI 

hv-rr©fi^isiK*»tt4. g^v^^i^3®B^^4 

»^3 1 tftC»)SL, *^-C#»fflK3 3«:#riEU 
S^(r»4^^tt»M3 2 5r^fi2LT4jctV> 0 
COO 15] *4 3fiattSWt3 2©±K:xy<y ^ 

'J>^fiCJ:OAllRS»«Lfc», d©AlH%8Ht: 
$«^©»t:A 1 z 0 3 m*&f8.fZZi:lz J: o_hSE 
#BtttK3 3ftf^ai:, *Bltt)R3 3«:i%— T«1BC-r 
Sfc, 02 2-3©5ffi^ 
ftil3 1. 3 2r^C*LSfiS^jgSiSS7^:©*5rWJaf' 
ftffltSfcftC, ^35^fiSttS?^3 1 0)-^£m4^m 

vtmms 2 <D-mzmmmiz—fe , mmzffi.Ttz!sbc>m3 

1S3 4, 3 5^^n^*n^!tt, «3%ttt^i9K3 1© 
« 4 ^KttSPM 3 2 ©ttigc ffiflERMd EPft 5 ti 

tzm.i£*m7£?ztzifi>(Dm4W.m3 7. 3 8&-enfn 
«itaci:*«»i lv\, 

cooi6] (d) *aw©»— auf^-wasiatt*^ 

1 0. 3 0C«at4»f 

fiJcii, ttttttffKi 1 ©AsiA&ffifiittnnRi 2©»ai 



(5) 
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m?£ j ?izjjM$iitit)i)m%nz>o 2o©»«te»R© 

[0 0 17]iaSta^lO. 3 06!>*=©*3f»*3 

siMwi i &um2®m&nmi 2<d 

Stf b jRf A -5 £ttlt i: — t^f'J 
**0»att-ej%»«6!) t * ir U $/* AlZ$> 

&Mjjtf'b2\^£ftB&tfftlz < ^ztfrb, $mil<D 

- ^&^^t^mwLmi3%n^tz}fo\z\u ^>^t.mm 
tz>££ izmmmmD*njiz>mm*-$-z- 
z>o zcDtz^^mm^mi&thti^n^rz^iz^m 

&mm 1 1 Xtt»tt&i9K3 1 ©««;&*ifctttt/jNS < 

ii3 i oftai/ttaattaisti 2x^^1^113 2 

<7>fiUK2/ <fc 0 2<S*j|g;it&^fiSl;:;*:3' < 

CO 0 1 8] ^ftWfiDiKaffitt*^^ J:0 3fi«tth y* 

1 Xti*35a»tt»K3 1 ^ 
FetL<ttFekCoS±j«»i:U 
!2Mtt»ll 2Xtt*4a«ttIR32tfFeSi 
«»i:t5f«i\ *^li®*IttKl 3X&3 31Z& 

it«MK3 1 ©»jaE«f<oa«fl«cfc o^2^k&*^i 2 

Xtt8M3S»ttl*«3 2 0^j&B$cDS*gfig£;iS< LT 
3H^T©3fi»tt»K 1 1. 12Xtt3 1. 3 2^^ti^n 

j^fiS-rsr t^fffs lv> 0 rn^cfc 0 2-^<D i $m&mf& 

Silt 1 0 0tttTt:t4:i:tfffS Sfip l 
!2Mtt»Kl 2Xli»4iSMtiIfl!)±«»4Fe 



S:Fei:CoHt5*te^fe5o CoJ55c###<&££ 

&&m2&M&mmx\tm4&m\±nm<Dj3ikmi &m 

ttSMXIi»3 ^<t^SSi: 
ttxtK -rt?^dc»cD»J^«, ma»tt*]RXf± 
*3aitt»RfiD»^t:, -FefcC 0(0^^8 0 a t 

FetfSOatmtfeSrfc^SLK 
[0 0 19]Mft»lll, 12Xii3 1, 3 2tr& 
ilxS»jKJl«:'i'tr*B4ttKl 3Xli3 3^#Ktt^JB 

3X&3 3te&l 0*>^;* h n-Agg^-tcf-c 
%£MkMc\ LT&A 1 2 0 3 S> N i OJl^^Wfc 
n* 0 Al 2 03/B^ftlBttASi(5<ttB-C*4fc«>ffSL 
V^ 0 &^ttSS®ll 1. 12Xli3 1, 3 2i:RSnsR 

■tirT A 1 8 08WS:J^j«rs«*«W&llSo 
[0 0 2 0] 

K=2o©3S»tt»K©*j«»i:&s«tt#J|4fcL-C, 7 
S£U Co«:#2jSW>fcl,-C«5£U SlCWitfAl 
&#Kt£&JSR£ffiMfcS-ti:£;: hfr £*9^/£LT, OKI: 

«SfECJ:SffiStffl?:/J\S < f§ Z £iz£ fe^m^-^ 

BlZijk-f £*>izfc$imt^ (AR/R) tilO%^@^ 

C00 2 1] *fc*awo*-Xt/*-CD»«ffiSt*^ 
tt, *^n©2o©3fi«ttSI)R©«a*K:j£4:|B:»S 
3^t3j:»9. jff* L<{i2fi^S^^:V>@So^^^Ct 

z&mttzv. m^^^mtjRu^:<D^{£MAz^r 

(Hc t -Hc 2 ) S:ffiSi:a^t5:i:^tS5o #fKM 
[0 0 2 2] S fc*«Wfl!)»— ©MStffiJtaf^ 1 OSrEl 



(6) 
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-?^ftxT, H7 (a) XU? (b) lZ^r±olZ*$£W 

7 (a) i jetias3Bi«fl:-r*fc«>tia 

«Xft©««Sr«0»<«rt±, 08 (a) (b) £ 

(a) tr^1-J:-5fr3Sfil 6±C2o©astjatt* : ? L l 
0X^2 0«rKttSo SSI 6±KiE^<D»2 8flSte 

sssi i 2 i 2 ^ i^H^&KttSR 2 2 

BSrftW-TaiCtfctt-CliKl 2fc2 2*j|g*-r*o 
"CSfKl 2X0*2 2©±£#»fflKl 3Xtf2 3£^n 
■?n^LTiE*»6D*l»»ttJilRl iatf2i*Slt 
£0 »«8«*f2 0 fc«««SW|J^ 1 0 fcra«£3W8 

^fc©PJItr^r^-vn>r (FeNi^) ^ifo* 
JR*JK2 4"C*^ft:S:«-5^ $^1*^2 0©Sfl 
5S^ttSK2 1 £A 1 ft4f©*BBtffiK7?»j«-r^*if L 
T\ aStv/-;l/K"Tn«J:V>o 0 7 &tfH 8 £*5V>Tf? 

^■r m ^^r; ttWftHttSiX^ff^i 0x^2 o©#» 

[0 0 2 3] 

R) ^M^3°/oiSt$)^, Sfclg/BffcSftT^ 

^woasijfiSi*^ t3<tn«sfiT*t i o%i^± 
©fi*t3E<t*A" s »e>n, L^t2-3C5aatt»K^j:o 

dtrU 2o©»B»tt»Rc[)«»*^li*ria!lt5i:i:fc: 
[0 0 2 4] ifc, *awa>»«»St*^ttSS«»t:* 



[0 0 2 5] 

1 6<£>_h£ v^^^rfflV^T 1 Ommx l 0 mm (7) IE 
S"®tt-CJ¥$ 1 o 0nmt7)FeSIl 2%f^SLfc 0 * 

SMg^l0 0Ci:l/c o S fed © 

0. 3-0. 6nm/fK^g^l0- 6 Torrt 

\^X»2 5 nm-C9mmx 9 mm (DIE JjMftCD A 111 

TVH/yffifcfc 1. 5mTor r, 4W/ 
cm 2 , 7A°7^'J>^MfiO. 5 6nm/9tio 
/co :OA 1 Ml 3*ffi«*K2 4^pHllft«LT*B* 
»<fcSli\ *V^Al 8 0 3 ^e>>Sc«ttlftJl%»j«Lfco 3€ 
£A 111 3©+-&S£vx**ffl^T±lE®Fe«K 
1 2 cfc 0 /Jn $ ^iE^tfc® 8 mm x 8 mm<D F e 3?K 1 
l*rfts»Lfc 0 ^fiD«R*i*t±FeSHRl 1 6D«»*«r 
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